From the recent past and current state of the Internet, it is possible to forecast a wide growing of Multi Organizational Web-based Systems (MOWS). Therefore, the reduction of both costs and time-to-market is desirable. On the other hand, the success of building software in Product Lines (PL) is being demonstrated in different contexts reducing both time-to-market and costs. However, research on PL topics has not been oriented to include web-based assets. In this article, we propose a first approach to use PL methodologies to build MOWS. We identify quality aspects as a key point when building Product Lines of MOWS and we give a way to specify quality aspects in PL.
Introduction
The term "Product Line" (PL) was first introduced in 1976 by David Parnas [13] and it has been widely studied in Universities and in the industry since then [12, 16] . The PL concept means that similar products share a common set of components and functionality (called core assets) and still, each individual product have some functionality specific to it (variable part). For the software industry, it is a good approach since similar parts (e.g. those belonging to the core assets) are developed only once and reused since then. The goal for organizations that follow a PL development approach is to be able to develop their products, by developing the variable parts only, and not developing the whole product.
MOWS have been described in [14] as a particular case of federated systems [1] or work-flows with multiple organizations [7] . The main difference between federated systems and MOWS is that in federated systems providers are often reduced in number, known beforehand and do not change along the system life-cycle. In MOWS, providers are numerous, they are not necessarily known a priori and they can change along the system life-cycle. Until now, PL engineering has not taken into account web-based assets. At the same time, a process to build MOWS reducing both time-to-market and costs is not well defined. In this paper, we propose a first approach that uses PL engineering when building MOWS. The products in the PL are composed by web-based assets offered by providers on the Internet. In this article, we focus on giving a step ahead to use PL methodologies to build MOWS pointing out the importance of quality aspects. In addition, we propose an approach to specify quality aspects in product lines.
The paper is organized as follows. In section 2, we give an introduction to MOWS. In Section 3, we briefly explain the PL concept and we mention some of the benefits of this approach. In Section 4, we present our approach to build PL of MOWS. Finally, in section 5, we present conclusions and related work.
MOWS in a Nutshell
The incredible success of the Internet has paved the way for an industry devoted to developing and running web services, which some authors tend to describe as the core of the next-generation Internet. Web services bring programmers a new way to develop advanced applications that are able to integrate a group of services available on the Internet into a single solution. These systems have been defined as Multi-Organizational Web-based System (MOWS) [5, 14] .
The reason why many experts forecast such a change from site-centric applications to web-service-based applications is the recent bankrupt of dotcoms. They have failed, not because of a lack of customers, but because of a lack of plans to make profit on them. In the near future, profit will be as important as ever, but the model will change from one based on competition to one based on collaboration. The success of the overall collaboration will lead the way to the success of each of the individual units.
We provide an example to illustrate MOWS. Consider that someone is interested in setting up a web portal specialized in providing movies. The portal offers a potentially infinite catalog of films and the same functionality as a domestic video player. The portal has three kinds of web services: a service for streaming videos over the Internet, a service for managing catalogs and keeping them up-to-date, and a service for managing virtual shops. Consequently, the portal becomes a service that integrates other more basic services that are provided by other organizations.
Product Lines in a NutShell
PL engineering has been widely used in several industries such as hardware or telecommunications. For instance, there are PL of processors that share some commonalities but still each processor has some specific characteristics. However, the PL approach has not been widely adopted in the software industry [4] .
The PL concept means that in an industry there are a set of products sharing a common part, called core assets, and each of those products adds a set of specific characteristics, called variable parts. PL is a promising approach to achieve one of the main goals of software engineering which is software reuse.
